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Statement of the Administrator

NASAs significant program accomplishments continue, as do its institutional improve-
ments. We ave delivering programs faster, better, and cheaper, while making safety our
number one priority. Our results come from the havd work of the NASA team: its employ-
ees, contractory, academic researchers, industry, government, and international partuers,
They also depend on the continued suppott of the President, the Congress, and the public.

Our programs have resulted in new understandings in four strategic areas:

 The Space Seience Enterprise studies the origin and operations of the universe. NASA
has detected a cosmic gamma-ray burst that released a hundred times more energy than
had been theorized previously. The Huhble Telescope has taken the first direct image of
what is possibly a planet outside our solar system. The low cost Lunar Prospector has
found impressive scientific evidence of ice around the poles of the moon, increasing the
pogsibility of human development.

< The Barth Science Enterprise continues to provide invaluable satellite and aircraft
observations that are unraveling the mysteries of Earth system processes. We observed a new
record fow for vzone concentrations aver Autarctica, and have recorded, in unprecedented detail,
the structure of the Antarctic ice sheet. We provided dramatic images and data on the systemic
action of Kl Nino on climate and are now tracking its opposite La Nifa,

Daniel S. Goldin
Administrator

The Human Exploration and Development of Space Enterprise successfully flew a new, super
lightweight, external fuel tank for the Shuttle, sllowing increased payloads. NASA and its interna-
tional partners have overcome ohstacles to make substantial progress on the International Space
Station, producing vver 360,000 pounds of hardware. Inn October 1998, John Glenn returned to space
on the Shuttle, studying the effects of aging and weightlessness. In November and December, the
first two elements of the International Space Station, Zarya and Unity, were launched.

=t The Aero-Space Techrology Enterprise, with the Federal Aviation Administration, demonstrated
advanced air traffic control technology that safely increases lan ding rates by 10 percent during high
traffic periods and is now operational at five sirports. NASA and its general aviation partners alsp
demonstrated an advanced flat panel cockpit display that imnproves safety, reliability, and ease of

use. Progress on the X-33 Reusable Launch Vehicle technology demonstrator included integration
of the liquid axygen tank, and completion of launch site construction at Edwards Air Force Base

Our ingtitutional accomplishments have also been significant. We have rebuilt NASA as an institu-
tion, achieved more than 85 percent of our planned reduction of 7 300 civil servants, reorganized vur
Centers around areas of excellence, implemented performance-based contracting across 80 percent
of available coutract funding, and met severs budget challenges—reducing NASA budget requests
on an annual basis.

Looking to the future, we will continoe to progress through our Stratesic Plan, our recrganization
into four programmatically focused Strategic Enterprises, and our realignment of Centers and con
tractors. We are focusing on fundamental questions in each strategic area, and continuing to
streamline and strengthen NASA.
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Daniel 8. Goldin
Administrator
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Arnold G Holz
Chiel Financigl Officer

Statement of the Chief Financial Officer

As one of the eriginal Pederal pilot agencies. NASA has streamlined its reporting by produc:
ing Accountability Reports that consolidate reports required by various statutes. This year
NASA further improves its reporting by including comprehensive information on the status
of tts audit follow-up activities.

This Aceountability Report summarizes NASA’s program accomplishments and its stewardship
over budget and financisl resources. The Report is the culmination of NASA's management
process, which begins with mission definition and program planning, continues with formula-
tion and justification of NASA’s budgets for the President and Congress, and ends with NASA
scientific snd engineering program accomplishments. This Report covers NASAS activities from
October 1, 1997, through September 30, 1998, with discussion of some suhsequent svents.

NASA program accomplishments include the first image of a possible planet around another

star and evidence of the largest expanse of Antarctic ozone depletion since records have been
kept. Accomplishments are highlighted in the Statement of the Administrator, and sumimarized in
the performance section of this report.

These NASA accomplishments continue in the face of declining budgetary resources. Agency budg-
ets have fallen from a high of 4.4 percent of the Federal budget in the 19607, to less than one per-
cent of the current Federal hudget. NASA has met this budgetary challenge by reorienting pro-
grams, climinating low-priority efforts, reducing suppert contracts and civil service staffing, and
reforming procurement,

NASA is continuing to improve its internal controls, and upgrade and streamline its budget and
financial mapagement. NASAs financial management systems have been determined to comply
substantially with the requirements of the Federal Financial Management Improvement Act of
1996. Thig has resulted in the reduction of the only material weakness reported inlast year’s
Annual Statement of Assurance to a significant area of concern. We have also achieved five consec:
utive years of clean audit opinions on our financial statements.

NASA bas made continued progress in the management challenge of implementing the Integrated
Financial Management Project (IFMP) system and is extending its full cost approach into program
elements. Implementation of the IFMP will allow this technique to provide information to enhance
cost-effective mission performance.

Financial statements were prepared in accordance with standards developed by the Federal
Accounting Standards Advisory Board (FASAB), and reporting instructions issued by the Office of
Management and Budget, In particular, we are proud of achieving a clean opinion again for FY 1998
in view of the difficulty of implementing the numerous changes in accounting standards taking
effect this year Under thege changes; NASA financial statements now show the full cost of NASA
mrograms, including depreciation of our property, plant, and equipment; and allocations of connion
administrative cost.

The preparation of this report requirved the teamwork and dedicated efforts of NASA’s staff and its
auditars. We appreciate their dedication and professiorialism,

Chief Financial Officer

Arnold G. Holz
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NASA ot o Glance

NASA is a Federal research and engincering
agency that accomplishes most of its space,
aeronautics, science, and technology programs
through field Centers and contractors spread
across the United States: The NASA organiza-
tion consists of approximately 19,000 cmploy-
ees located at Headguarters sod nine feld
Centers. It is supported by the Jet Propulsion
Laboratory, a federally funded Research and
Developnient Center. NASA'S program and sup-
port activities are guided by a comprehensive
strategic planning process. NASA’s accomplish-
ments have been significant, especially in light
of budgetary levels that have continued to
decline over the past 10 years.

Program

The NASA seronautics and space program
consists of a variety of national programs, proj-
ects; and activities, NASA bas a detailed and
comprehensive program, project, and subpro-

shuttle and the International Space Station.
Aero-Bpace Technology is responsible for
advances-in capabilities and the safety of civil
avigtion, as well as improved access to space.

Additional information on NASA programs is
contained in the planning and budget section
and the performance section of this report. An
electronic copy of this report and further
detailed information can be found at NASA:
website (ttp: / Liwow nasa.gov).

Organization

The NASA team is a diverse group of men and
women at Headqguarters and nine Ceniers
NASA also relies on partnerships with large
and small contractors (including the Jet
Propulsion Laboratory), members of the aca-
demic community, other Pederal agencies, State
and loosl agencies, and other space agencies
throughout the world,

NASA
Organization
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1011
Administrator and work in pavt-
nership with Enterprise Associate
Administrators and  Center
Directors to ensure that activities
are being conducted in accordance
with all statutory and regulatory
requirements, including fiduciavy
responsibilities. They also advise
the Adminigtrator and senior man-
agers of potential efficiencies to be
gained through Agency-wide stan-
dardization and consolidation, and
they coordinate the implementa-
tion of approved initiatives, :

123 4 5.8 9

Ames Research Center

Jet Propuision Laboratory*
Dryden Flight Research Center
Johason Space Center
Stennis Space Center

Information Technology The Office
Deep Space Systems
Atmospheric Flight Operations

of the Inspector
General serves as an independent
Human Operations in Space and objective audit, inspection,
Rocket Propulsion Test and Commaercial and investigative organization hy
Remote Sensing performing audits,  reviews,
Space Propulsion Transportation Systems inspections, and investigations.
Development, and Optics Manufacturing The OIG prevents and detects
Technology fraud, waste. and abuse and
Aeropropulsion and Aetospace Power assists NASA management in pro-
Systems Research and Technology ; . T
e moting economy. efficiency, and
Launch and Payload Processing Systems fFoots : t 3
ootivanaes - A
Structires and Materials effectiveness m‘z 8 p.roglamk ant
Agency Management operations. OIG auditors, evalua-
Scientific Research tors, and agents are located at
Headguarters and all NASA

Centers.

YOI N e

6 Marshall Space Flight Center

7 Lewis Research Center

8 Kennedy Space Center

9 Langley Research Center

10 = NASA Headqguarters

11 - Goddard Space Flight Center

* Afederally funded research and development ceriter

MASA Centers Heﬂdqu(}iters

NASAs Headquarters organization consists of
the Office of the Administrator, the four Strategic
Enterprises, functional and staff offices, and the
Office of the Inspector General (O1G).

The Office of the Administrator directs NASA
in carrying out the policies approved by the
President and Congress, and overseeing
Ageney and program management, NASAs
four Strategic FEnterprises have primary
responsibility for strategic goals, objectives,
and programs and for serving NASA cus-
tomers. The Strategic Enterprises also oversee
NASA Centers.

(enters

NASAs scientific and engineering work is
largely carried out at its Centers, and at the Jet
Propulsion Laboratory, These installations are
centers of excellence in various scientific and
engineering specialties as well as in their
assigned missions. Installalions are spread
across the United States. Additional NASA
work i carried out by off-site contractors, the
academic community, and NASA's internation-
al partners.

Planning

NASA has steadily improved 3ts planning and
management processes consistent with the

g Agency funectional and staff offices establish Government Performance and Results Act.
& and disseminate policy and leadership strate- NASA aligns ils organizational and program
= gies in their areas of respensibility, As 4 group, structure  with the requirements of the

they serve in an advisory capacity to the Agency's customers and stakeholders, and inte-
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grates is strategic planning, budgeling, per-
formance management, accounting; and report-
ing activities.

NASA has developed statements of its vision,
mission, and the fundamental scientific and
engineering questions addressed by its pro-
grams. These statements provide a foundation
for NASA goals and ohjectives.

NASAs vision, mission, goals, and objectives
are a product of close collaboration with cus-
tamers: partner agencies, which are carrying
out related programs; and stakeholders in the
Adroinistration and Congress. These goals and
objectives are supported by the NASA budget
described on subsequent pages of this section.

Progress toward the achievement of NASA
goals and objectives is described in the per-
formance and crosseutting sections of this doe-
ument. These sections provide the Agency’s
detailed performance goals and accomplish-
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NASK st g Blance

ments for each Strategic Enterprise and for the

gl

Agency’s four crosscutting processes.

NASA delivers its products and services to cus-
tomers through work processes that cul seross
the agency’s Enterprizes and functional/staff
offices, These crosscutting processes include
strategic management, providing aerospace
products and capabilities, generating knowl-
edge, and communicating knowledge.

Details ave available in NASA's Strategic Plan
at NASA's website thttp:/ howwinasa,gov).

In addition to this plan, the Office of the
Tospector General (OIC) has its own Strategic
Implementation Plan. Kach program area (ie.,
Audits, Investigations, and Inspections) is cur:
rently preparing a move detailed implementa-
tion plan, including appropriate metrics,
Annually, the OIG will prepare and submnit to
the President and Congress a performance plan
and report on its accomplishments.

Budget

The Agency budget for the past three vears has
averaged approximately $13.7 billion per year
NASA currently receives its funding through
the following appropriations:

provides for the International Space Station
and Space Shuttle programs, including flight
support for cooperative

tanding for space communication services,
safety and quality assurance activities, facil-
ities maintenance and construction activi-
Lies to preserve the Agency’s core infrastrie-
ture, environmental remediation, and
NASA’s civil service workforee.

W buspector General—This appropriation pro-
vides funding for the staffing and support
required to perform audits, evaluations. and
investigations of NASA's programs and oper-
ations.

NASA Budget Trends

NASA's share of Federal spending has declined
from a high of 4.4 percent of the Federal budget in
1866, at the height of the Apollo program, to
about 0.7 percent currently. Over the past 10
years, the NASA budget has continued to dedline,
as shown in the graphic “NASA Funding Trends?
NASA continues to make important scientific and
engineering advances with less resources.

Recent Program Trends

In the face of declining budgets, NASA has
made changes in program emphasis during the
last few vears. The Agency has reoriented its
budgets consistent with its strategic planning
and its missions—explore, use, and enable the
development of space; advance scientific knowl-
edge; and research, develop, verify, and transfer
space-related  technologies. Its  declining

NABA Budgst Trends
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resources have been sllocated to its mission
related fop priorities: safe operation of the
Spaee Shuttle, development and operation of
the Ioternational Space Station, and maintain-
ing-a strong program of selence and techuology
development.

How NASA Spends Its Budget Resources

In accomplishing its programs, NASA spends
the preatest part of its resources (approximate-
ly 75 percent) throngh contracts for a wide vari:
ety of programs for related support and servie-
es, and the acquisition of vapital assets, NASA
also supports a civil service workforce and
spends significant resources through grants,
principally research grants with colleges and
univergities. NASA also provides a variety of
reimbursable programs to Federal, commercial,
and international agency customers,

NASA Budget Request for FY 2000

NASAs budget request for FY 2000 reaffirms
NASA’s commmitment to a balanced aeronautics
and space program. NASA's priorities include a

commitment to safety for human aeronautics
and  space flight, the - assembly of the
International Space Station, and the develop-
ment of the Next Gensration Launch Vehicle.
The budget also provides support for an agares-
sive space science program. a program of long-
termn ohservation, research, and analysis of
Earth from apace, and revelutionary advance-
ments that will sustain global U.8. leadership
1o civil aeronautics and space. NASA bas taken
steps to minimize support costs by implement-
ing vecommendations from the 1995 NASA
Zero Base Review, while focusing on low-
cost/high-payoff missions to maximize the
Agency's vutput from a decreasing budget base.

Under the current appropriations structure
and that for FY 2000, the Mission Support
appropriation carries a portion of the direct
support reguired to execute Enterprise pro-
grams. This includes research and operations
support and civil service salaries and travel. As
NASA moves joto the era of full cost manage-
ment, the budget for these supporting elements
is expected o be divectly allocated to programs
and projects.

HASK Y998 Accountahility Report
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Top:
An Enormous

Burst Detected

Bottom;
A Runaway
World?

Space Science

Mission and Questions

The Space Science Enterprise (SSE) serves the
human quest to understand our origin, our exis-
tence, and our fate. Broadly stated. the SSE
mission is to solve mysteries of the universe,
explore the golar system, discover plancts
around other stars, and search for life beyond
Rarth. In pursuing this mission, we develop,
uge, and transfer innovative space technologies
thal support all of NASA's Enterprises and con
tribute to the Nation’s plobal competitiveness.
We provide scientific support to NASAs human
exploration program. and use our knowledge
and discoveries to enbhance science, mathemat-
ics, technology education. and the scientific and
technological literacy of all Americans.

Fundamental questions for the 588 are:

L1 How did the universe begin and what is its
ultimate fate?

it How do galaxies, stars, and planets form and
avolve?

Lt What physical processes take
place in extreme environ-
ments sach as black holes?

d How aud where did life begin?

(G How is the evalution of life
linked to planetary evolution
antd to cosmic phenomena?

~How and why does the Sun
vary and how do the BEarth
and plapets respond?

How might humans inhabit
other worlds?

Goals ond Objectives

In ecarrying out its mission, the
SSE’s fbur long-term goals are
as follows:

L establish a virtual presence
throushout the solar svstem.
and probe deeper into the

mysteries of the universe and life on Earth
and beyond - —a poal focused on the funda-
mental science we will pursue:

pursue gpace scierice programs that euable
and are euabled by future human explo-
ration beyond Jlow-Earth - orbit-=a goal
exploiting our synergy with the human
exploration of space;

develop aud utilize revelutionary technolo-
gies for missions impossible in the past-—a
goal recognizing the enabling character of
techuolopy; and

contribute measurably to schieving the sci-
ence, mathematics, and technology education
goals of our Nation, and share widely the
excitement and inspiration of our missions
and discoveries—a goal reflecting our com:
mitment to education and public outreach.

SSE’s near-term objectives are identified in the
Space Science Roadmap in the NASA Strategic
Plan, NPD-1000.1, and are elaborated in the
1997 Space Beience Bnterprise Strategic Plan.
As described in these plans, we pursue these
objectives through a comprehensive and bal-
anced program of space seience flight missions,
technology development, and supporting scien-
tific research.

Accomplishments and
Performance Measures

In 1998, Space Science had an outsianding
year of discovery. Highlights included the
detection of a cosmic gamma-ray burst that
released & hundred times morve energy than
previously theorized, making it the most pow-
erful explosion since the detection of the Big
Bang. See Ay Enovmmous Burst Detected ”

The Hubble Space Telescope provided the first
direct image of what is possibly a planet out-
side our solar systeni—one that apparently has
been ejected into deep space by its parent stars.
Bee “A Runaway World?*

Bata returned by the Lunar Prospector space-
craft shown below suggests there is a high

Soace Science
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probability that water exists at both the north
and south poles of the moon: See “Water on the
Moon?”

A neutron star, located 40,000 light vears from
Earth, is generating the most intense magnstic
field yet observed in the Universe, according to
au international team led by NASA scientists.
See “Artist’s Concept of a Magnetar”

The first images from NASA's Transition
Region and Coronal Explorer (TRACE) space:
craft, launched in April 1998, reveal activity in
the solar atmoesphere in stunning detail and
include the first detailed observations of 2 mag-
netic energy velease (called:a magnetic recon-
nection). See "TRACE Image of Solar Activity”

In FY 1998 SSE also had notable success in
other missions. The Deep Space 1 spacecraft
was launched and successfully demonstrated
the use of ion propulsion enpines for planetary
missions, as one of several novel techaologies,
The Galilen spacecraft amassed prowing evi-
dence of a subsurface ocean on Jupiter's moon
Europa, as well ag (for the first time) on
Callisto. The Mars Global Surveyor spacecraft,
while not yet in its final mappiog orbit. has
returned many stunning preliminary images
and results. From large missions like the
Hubble Space Telescope to small new missions
like the university-built and operated Student
Nitric Oxide Explorer, the Space Science pro-
gram has continued to generate exciting dis-
coveries, helping lo answer some of humanity's
aldest and deepest questions;

The SBE tracks program-wide performance
measures for several project-related areas:
annual flight rate, spacecraft development
time, development cost, and total program cost
versus commitment. Activities in these areas

Epithenrials.types
496025000
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support all of the
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them reflects the
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Enterprise’s stra-
tegy to “sustain an aggressive program of dis-
covery while using lewer cost missions”
Further, near-term SSE objectives support the
Agency uearderm poal, as depicted in the
NASA Roadmap, “lo use low cost missions fo
chart the evolution of the Universe, from ori-
gins to desting, and understand its galaxies,
stare, planets, and life? and “develop robotic
missions as forerunners to human exploration
bieyond low-Earth orbit” These metrics specifi-
cally address the NASA strategy as noted in
the NABA Roadmap for the 1998-2002 time-
frame to “deliver world-class programs and cut-
ting edge technology through a revelutionized
NASA?

Progrom Cost Status versus Cost
Commitment Performance Measure

This measures the aomual estimated cost of
major missions in development versus commit-
ment to Congress. A gauge of success in ment-
ing cost performance commitments for major
development programs within the Enterprise,
this measure is the ratio of the present budget
estimates compared to the commitments made
by the Ageucy to Congress on the maximum
cost for each major 55E spacecraft. The com-
mitment to Congress is established at the time
the program moves from planning and design
into development. The goal of this performance
measure is to remain below 100 percent,
demonstrating that the BSE is doing better
than its commitments to Congress in helding
down the cost of major spacecraft,

This area has shown eon-
tinued improvement in
recent years; many larg-
er missions that exceed-
ed their eost eommit
ments have beon
launched, while most of
our recent missions are
being cowmpleted within

Top:
Water on the Monn?

Bottom eft:
Ardist's Concept of o
Magnelar

Bottom right:
TRACE Image of Solar
Activity
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Space Sciance

or under commitment. For FY 1989 through
FY 2000, we expect that our actual perform.
ance on this metric will likely stay between
90 and 100 percent. In 1998, the average cost
of major Space Science missions in develop-
ment was estimated to be 90 percent bf com-
mitments to Congress, an excellent perform-
ance rating. See "Program Cost Status Versus
Commitment.”

In addition to scicnce and mission goals, SSE
also tracksits ongoing performance in provid-
ing benefits to society, including public sci-
ence awareness and post-secondary educa-
tion.

Pragram Cost Status Versus Cost Commitment
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Providing Benetits to
Society Performance Measure

The SSE will continue to use our knowledge
and discoveries to enhance science, mathemat-
ies, and technoloey education and the seientific
and techuological literacy of all Americans,
‘This objective contributes to the achievement
of the Agency goal in the NASA Roadmap to
“share new koowledge with our enstomers and
contribute to educational excellence.” Further
more, this objective responds specifically to the
NASA Mission to advance and communicate
scientific knowledge and understanding. Two
wmetrics are tracked as general indicatars of
suceess in this area: 1 measure of the percent-
age of the year’s most noteworthy science
achievements that is attributable to SSE pro-
grams, and g measure of the educational
impact of NASA's science contributions at col-
leges and universities across the Nation.
Performance on these metrics is best assessed
by looking st long-term trends. The goal of
these metrics is for NASA to continue to pro-
duce a substantial share of science news and
textbook contributions.

The science impact measure ig based on Seience
News mapazine's- end-of-year summary of
approsimately 150 "most important stories’
from all ficlds of science. By the level of its con-
tribution to this independent ranking of science
results, SSE’s work can be compared to NASA’s
historical performance and to current world:
wide scientific output in terms of relevaney and
interest to the public. In 1998, Space Science
accounted for five percent of the “most impor-
tant stories,” well above the historical average.

The educational impact measure is based on
the percentage of NASAs contribution to o
leading college science texthook
(Astronomy: From the Earth to the Unjverse by
Jay Pasachoff) over time (from 1975 to 1996).
This metric provides an independent indication
of NASAS contributions o the educational
neeids of students. With no new edition this
yvear, this metric of NASAs coniribution
remains al 30 percent. See “Providing Benefits
to Society”

space




Farth Science

Mission and Questions

Over the past 15 years, scientists have hegun Lo
see the Rarth as au intricately coupled system
involving the interactions of land, oceans, ice,
atmosphere; and life. As we have hegun to inte-
grate large global data sets—many devived
from -satellites—the lnkage among natural
phenomena  has become more  apparent.
Evidence of human astivities affecting these
phenomena is also oheerved. Thus s new inter-
disciplinary field of Earth System Scisnce was
created.

NASAs Earth Science Enterprise (ESE) brings
space technology to bear on the study of our
home planet. The mission of the ESE is to under-
stand the total Earth system, and the effects of
natural and human-induced changes on the
global environment. ESE addresses most divect:
Iy two of the six fundamental questions NASA
has established to foeus its activities:

“f How can we utilize the knowledge of the
Sug, Earth and other planetary bodies to
develop predictive environmental, climate,
natural disagter, resource identification. and
resource management models to help ensure
sustainable development and improve the
quality of life oo Barth?

What cotting edge technologies, processes,
and techniques and engineering capabilities
must we develop to enable our research
agenda in the most productive, economical,
and timely manoer? How can we most effec.
tively transfer the knowledge we gain from
our research aond discoveries to canimercial
ventures in the air, in space, and on Earth?

Goals and Objectives

b concert with its partoer agencies here and
abroad, ESE provides the scientific foundation
required to inform the complex choices to be
made by the public and private sectors on the
road to sustainable development. ESE has
established these goals and objectives to fulfill
s mission:

i expaud scientific knowledge of the Earth
system using NASA's unique capabilities

trom the vantage poinis of space, aireraft,
andiin situ platforms;

B observe and document land cover and
land use change and impacts on sustained
produtetivity;

develop and improve the rapability to pre-
dict seasonal-to-interannnal climate vari-
ability;

understand Barth system processes to
better prediet natural hazards and miti-
gate natural disasters;

understand the causes and impacts of
long-term climate variations on global
and regional scales;

understand the eoucontyations and distei
butions of ozone in the stratosphere and
troposphere; ‘

disseminate information about the Earth
Systen;

B implement open, distrib
uted, and responsive data
system architectures;

increase publie under-
standing of Earth System
Science through educa
tion and outreach;

enable productive use of
ESE science and technola:
gy in the publie and private
sectors:

# develop and  transfer
advanced remote sens-
ing technology;

extend the use of ESE
research  to  pational,
State and local applica-
tions;

support the development
of a robust commercial
remote sensing industry;

Top;
Radar Satellite Imuge of
Antarctic lce Sheet

Boltomn:
SeaWIFS View of
1998 Fires in Mexico
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Earth Scienacs

Top:
TOMS View of 9
Antarslic Ozone Hole

Middle:
Topex/Paseidon View
of Fading El fdifg

Bottom:
TRMM3D Visualization
of Hurricane Ronnie

B make major sctentific contri-
butions to national and interna-
tional - environmental assess-
ments.

Accomplishments and
Performance Measures

In 1998, ESE continned to pro-
vide invaluable satellite and aip-
craft observations and sponsor
research which are unraveling
the mysteries of key Earth
System processes. A fow key
examples are;

& BPata from the Antarctic
Mapping Mission conducted
jointly with ‘the Canadian
Space Agency’s Radarsat satel-
lite-has been processed over the
past year, revealing the struc-
ture of the Antarctic ice sheet
in detail never before possible.
These data gre enabling scien-
tists to map ice floes in the inte-
rior -of the icy continent and
detect ice calving at its shores.
A subsequent mapping mission
planned for oext year will
enable researchers to study
changes over time, allowing
them to estimate rvates of
change. See “Radar Satellite
Image of Antarctic Iee Sheet.”

The Sea-viewing Wide Field Sensor
(SeaWiFS) instroment. a pilot NASA/com-
mercial partnership in which the Agency
purchases data from a commercial satellite
supplier, is exceeding expectations for its
utility. Planned as 2 sensor to detect phyto-
plankton concentrations (“pcean. color?),
SeaWiF's is returning surprisingly detailed
land and atmosphere images as well. Here,
smoke plumes from the Summer 1998 fires
in Mexico are eclearly visible Data from
SeaWiFS and other sensors are being com-
bined to monitor regional-seale fires around

the world, including those in 1998 in

Indonesia, Africa, and Russia. See  clouds

NASA-1998 Recovntabitity Report

and smoke in “SeaWiFsS View of 1998 Fires
in Mexico”

The Total Ozone Mapping Specirometer
(POMS) instrument is the world’s premier
sentinel for plobal ozone concentrations. In
1998, new record lows wers seén for ozone
concentrations over Antarctica during its
traditional August—October anuual decline.
Unprecedented international steps to reduce
the emissions of azone-depleting chemicals
are working,-as evidenced by declining con-
centrations of these chemicals in the upper
atmosphere. However, because of the long
Life of thege chemicals in the atmosphere, it
will be decades before annual ozone lows
return to their natural levels. See “TOMS
View of Antarctic Ozone Hole”

i ‘The 1997-98 Kl Nino was the largest since

1982-83, and oue of the largest on vecord.
The Us/France TOPEX/Poseidon mission
allowed the world to wateh the birth, devel-
opment, and digsipation of El Nitio as it
moved across the Pacific Ocean. TOPEX/
Poseidon, & radar sitimeter which measures
variation in sea surface height to within five
tnches, (s now watching to see if a La Nina
event, the opposite of El Nifto, is developing.
See “Topex/Poseidon View of Fading El Nito!

I The US/Japan Tropical Rainfall Measuring

Mission (TRMM), launched in November
1997, is returning remarkable data on global
raintall and lightning. Its Lightning Imaging
Sensor showed that the vast majority of
lightning strikes occur over land. TRMM is
enabling the study of the 3.1} structure of
tropical storms such as Hurricane Boonie.
Such studies will lead to future improve-
mente in storm movement prediction: More
broadly, TRMM is measuring the total rain-
fall over the tropies, 1 measurement never
before possible. Rainfall s the key to the
global “heat engine”—the transport of enerey
through the atmosphere-which is essential
to our nnderstanding of global and regional
chimate change.  See  “TRMM 3D
Visualization of Hurricane Bonpie”

The ESE tracks three types of program-wide
performance measures. First, it tracks how well




it makes data available t¢ scientists. Second, it
tracks its contribution to Barth Seience educa-
tion: Thivd; i tracks the practical application of
its research.

Deto Made Available fo Scientists
Performiance Meusures

NASA tracks three performavce measures
regarding ESE’s first fine custorers, the scien-
tists and others who use Earth Seience data
products. Accordingly, ESE is making 2 s1tb-
stantial investment in data and information
sorvices to make these data products readily

{ Data Volume Archived at the DAACS
(in terabytes)
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accessible. Science dala products are maile
accessible through a set of Digtributed Active
Archive Centers (DAACs). For 1998, NASA has
achieved it goal of continued increases in these
TREASUTES.

{1 184 terabytes of data have been archived.
See “Data Valume Archived at the DAACS”

i3 1,049,019 users have accessed the DAACs,
Gou “Number of Distinet Users Aceessing the
DAACS”

(1 4:511,353 data products have heen delivered
to users. See “Number of Produets Delivered
by the DAACs”

Educction in Forh Sciences Performance Measures

Education in the Barth Sciences 1s one of the
ey products of the RSE, ESE uses ils exten-
sive and growing collection of science data and
research results to develop new educational
products and to support curriculum develop-
went and teacher training.

) BSE hag an annual target of spounsoring at
least 300 workshops to train teachers in the
uee of ESE education products; in Y 1998,
ESE sponsored 410 workshops.

] ESE has an additional snnual target of
awarding B0 new graduate student research
fellowships; in FY 1998 ESE awarded b2.

(3 ESE is a key participant in the Global
Lesvoing  Observations for a Betler
Fnvironment (GLOBE) program which
involves schools in collecting temperature,
precipitation, and related data mround the
world. The number of participating schools
in FY 1998 was 5,400, and the number of
participating countries was 70.

Proctical Applications of Earth Science
parformonce Measures

ESE also has an interest in seeing that the
results of its research result in practical appli-
cations in the U.S. economy. To this end, the
Commercial Remote Sensing Program al
NASA's Stennis Space Center works with US.
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industry to help them hecome both suppliers
and users of remote sensing data. The goals of
these performance measures Are to increase
the number of customers buying Barth
Selence data ou a commercial basis and to
jncrease the number of partnerships with out-
side entities for using Farth Science informa-

tion.

B R RPN DTS S0 NI NP Wl &

12 BSE selected five companies from whom to

acquire science data on 4 commercial basis
timplementing & $50 million science data
purchase program).

0} ESE’s Commercial Remote Sensing Program

is engaged tn 37 partnerships with commer-
cial entities for the development of “value-
added” remote sensing information produets.



Human Exploration and Development of Space

Mission and Questions

The mission of the Human Exploration aud
Develepment of Space (HEDS) Enterprise is to
open the space frontier by exploring, using, and
enabling the development of space and io
expand haman experience into the far reaches
of space.

In exploring space, HEDS brings people and
machines together to overcome challenges of dis-
tance, time, and environment. Robotic science
missions survey and charvacterize other bodies
as precursors to eventual human missions. The
Space Shuttle and the International Space
Station (18S) serve as reseavch platforms to pave
the way for sustained human presence in space
through critical research on buman adaptation.
These programs alse provide opportunities for
research with applications on Barth. HEDS
serves as o catalyst for commercial space devel-
opment. We employ breakthrough technologies
to revolutionize human space flight.

HEDS pursues the answers to myriad research
and engineeving questions that must be
answered as we learn to Hve and work in space.
HEDS plays an important role in pursuing
answers to questions, including:

73 What is the fundamental role of gravity and
cosmic radiation in vital biological, physical,
and chemical systems in space, on-other
planetary bedies, and on Earth, and how do
we apply this fundamental knowledge to the
establishment of permanent human pres:
ence in space to improve life on Farth?

HEDS also plays an important role working
with the other Enterprises fo pursue answers
to other fundamental questions, including:

3 Does life exist elsewhere than on our planet?
Goals and Objectives

HEDS has the following long-term goals:

0 expand the frontier;

i3 expand knowledge;

) enable and establish a permanent human
presence in Earth orbit;

1 expand the commereinlization of space; and

3 share the experience and- discovery - of
human space flight.

HEDS nearterm objectives are identified in
the HEDS Roadmap in the NASA Strategic
Plan (http:/  www.naso.gov).

Accomplishments and
Performance Measures

International Space Station

The United States and its international part-
ners (Canads, Ewrope, Japan, and Russia) have
made significant progress in the desigo and
development of the International Space Station
(1883, During FY 1998, the program continued
it peak period of hardware and software devel:
opment, aud test and integration activities. The
development and delivery to the launch site of
the 188 elements for the first gix flights is
largely complete, and we are doing multi-ele-
ment integration testing (MEIT) and qualifiea-
tion testing. Through FY
1998, we have produced
over 360,000 pounds of
hardware and by the ¢lose
of FY 1999, we will have
produced over half a mil-
lion pounds of hardware.

The first flisht element of
the International Space
Station, the LS -funded/
Russian-built control mo-
dule “Zarya” (Dawn) was
launched from the
Baikonur Cosmodrome on
November 20, 1998 See
“Zarya Launch”

The “Unity” Node and
Pressurized Mating Adap
ters 1 and 2 (PMA-1 aod
PMA-2) were launched

Zarya tounch

NASA 1998 Accountabitity Report
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Human Explorotion and Developmentof Space

Top Left:
Unity Node af
Kennedy Space Center

Bottom left:
Mir Space Statton

Right:
$15:91 Londir

from the  Kennedy
Space Ceuter  on
December 3, 1998, See
“Unity Nade at,
Kennedy Space Cen-
ter”

: Flight 5A, the U5
Laboratory, continues to be our
wost significant challenge. The
Lab has been deliversd to the
launch site and the MEIT was
completed in November 1998,

Although significant progress
was made during FY 1998, major
jgsues continued for program
management and NASA manage-
ment, The ongoing Russian fund-
ing shortfall in FY 1898 bas
evolved into a systemic problem
that NASA canpolb address uni
2 taterally - The Government of
Russin has continued to experience consider-
able difficulty in making funds available—in
total and on a timely hasis—to the Russiauy
Space Agency to enable on-schedule complis
anoe with the 1SS program - milestones.
Although the current planning reflects launch
for the initial two US. elements, Zarya and
Unity, the estimates took into account a four-
month delay in the Russian service module
(SM) to July 1999 and a one-year streteh-aut of
the assembly sequence. This stretch-out is due
to an assamed under-support of Rugsian
Progress launches, and the addition of a s
propulsion capability. both of which add
Shattle flights to the assembly sequence:
NASA has developed & comprehensive plan
which would allow it te move the ISS program
forward, maintain the Russian partnership
based upon theiv economic ability, and achieve
greater U.S. backup capability over the next
several vears.

Space Shuttle

The Space Shuttle program goal is to provide
safe. rebiable, and sfordable aceess to space
The Shuttle is the only US. vehicle that pro-
vides human transportation to and from orhit.
In FY 1998, 28 erew members spent approxi-
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mately 605 crew-days in orbit, including time
apent by American astronauts aboard Mir

"The priorities of the Space Shuttle program are
to: (1} fly safely. (2) meet the flight manifest, (3)
improve mission supporiability, and (4 confin-
uously improve the system. These goals are
reflected in program decisions regarding flight
requirements, programmatic changes, and
hudget reductions. The nominal flight rate for
the program continues to be budgeted at an
average of seven flights aunually; however, only
four Space Shuttle flights were launched in FY
1998 inslead of the six that were planned. Due
to a production lag in an 188 companent to be
provided by our Russian partner, the first
Space Shuttle launch of ISS hardware was
delayed antil FY 1999. Also, due to problems in
delivery of NASAs Advanced X-ray Astronomy
Facility (AXAF) payload, this Space Shuttle
flight was also delayed to FY 1999,

The Space Shuttle continues to prove itself to
be the safest and most versatile space flight
vehicle ever built. In FY 1398, the Space
Shuttle successfully completed two flights to
the Russian Mir Space Station including the
ninth, STS-91, and last of its planned ren-
dezvous missions to Mir  See “Mir Space
Station.”

This milestone moarked the completion of Phase 1
of the ISS program. On this same mission, the
Shuttle carried into orbit the Alpha Magnetic
Spectrometer (AMS) payload. The AMS found
and measured high energy charped particles
including antiprotons. These results will poten-
tially revolutionize our understanding of basic
physics and help

increase our un-

derstanding of the

composition
origin of the vni-
verse: See S5TH-01
Landing at KSC”

and

The Space Shuttle
program s flying
more safely and at
lower cost than at
any time in its history. Recent restracturing activ-
ities have resulted in operation cost reductions of




over 30 percent since 1992, due primarily to
inereasing efficiencies, streamlining the work-
force, and reduciug requirements. Reliability con-
{inues to improve. As of the end of FY 1998, the
Space Shuttle had recorded 90 successful launch-
s in 18 years. Consolidation of Space Shuttle con-

acts into a single priwe contract wias progress-
ing with the incorporation of the Solid Bocket
Booster (SRB} production contract into the
Shuttle Elight Operations Contract (SFOC) dur-
ing FY 1998,

Contributing to the ability of the SFOC con-
tractor, United Space Alliance, to achieve pro-
oram goals with a reduced workforce are the
implementation of improvements and efficien-
cies to the Space Shuttle through its upgrades
program. The phase 1 upgrades, 1.e., upgrades
that are primarily designed to improve Space
Shuttle safety and performance, neared com-
pletion iy FY 1998 with the first launch of the
Super Lightweight Tank (SLWTH and sched-
uled final testing of the Block II Space Shuitle
Main Engine (88ME) in preparation for its first
flight in FY 1999, Bee “Rollout of the First
Super Light Weight Shuttle Fuel Tank.”

Expendable Launch Vehicles

There were 29 successful 1B, Expendable

Launch Vehicle (ELV) launches in FY 1998, Of

thase, three were NASA managed missions, and
two were NASA-funded/FAA-licensed missions.
There were two launch vehicle failures—a US
Air Force-managed Titan TV-A and a commercial-
licensed Delta 111 NASA collaborated with the

AF Lockheed Martin Aero-nautics, and Boeing
in the failure investigations, corrective action,
and return to flight process.

Space Communications

NASA’s space and ground networks successtul-
Iy supported all NASA flight missions and
numerous commercial, forveign, and other
Government Agency missions. Mission Control
and Data Systems provided operations of 15
on-arbit science missions. NASA awarded a
consolidated space operations contract to oot
source NASA’s space eperations under a single
contract. The contractor, Lockbeed Mavtin; will
mianaze ail of NASAs data collection, teleme-

try, and communications operations supporting
NASAS Earth-orbiting ssatellites, planetary
exploration, and human space flight activities.

Life and Microgravity Ressarch

Findings in the Life and Microgravity Sciences
range from fundamental information on human
physiclogy to basic resulls in combustion sci-
ence. Yor example, Dr. Kenneth Baldwin has
published research which has clarified the role
of nerve connections and the thyroid gland i
the development of muscle. Dir. Gerald Faeth's
research in combustion science suggests the
existence of a “soot paradigm” which may sup-
ply improved metheds for controlling soat
processes in applications such as aircraft
propulsion systems, diesel engines, and fur-
naces. I, Alex MacPherson established a new
benchmark in the study of viruses by publishing
a stracture of the satellite tobacco mogaic virus
at far greater resolution (1.8 Angstrom) than
hag ever been published

before. Based on similar

types of data, BioCryst

Pharmaceunticals, Ine,

and Johnson & Johnson

agreed to collaborate on

the development of a

drug to treat influenza.

See “Structure of Satel

Itte Tobacco Mogaic Vi-

rus”

The premier mission of
FY 1998 for the Office of
Life and Microgravity
Science (OLMSA) was the
flight of the Neurclab
Spacelab mission aboard
the Space Shuttle.  Re-
search addressed both
bagic neurosclence ques-
tions and applied studies
related to the astropauts
responses to space flight.
It hag importance for both
the understanding aud
treatment of adverse
effects of space flight on
crew members and for the
understanding and treat-

Top:

Rollout of the
First Super Light
Weight Shuttle
Fuel Tonk

Bottom:
Structure of Satellite
Tohacco Masaic Virus
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svelopmant of Spuce

g tipieration

i p:

Jamas A Pawslezyk,
Neurolab payload
spesiglist, conducting
experiments o defer-
mine how the human
nervous systerm
adapts to the weight
lessness of spuce.

Right
Life Suppatt Test
Chamber

ment of neurological
diseases and disorders
experienced by people
on KEarth. Among the
many “frsts” on this
misgion  were  three
experiments that uged
state-of-the-art technol
ogy to record nerve
activity in human and
non-human  subjects.
See “James A. Pawel-
czyk, Neurolab payload specialist, conducting
experiments to determine bow the human nerv-
ous system adapts to the weightlessness of space.”

Also flown in FY 1998 was the fourth US.
Microgravity Payload mission (UL.B.MP-4).
OLMSA researchers used the mission to con-
duct a series of experiments in physics and
materials science. Initial results included
observation of new physical bebavior when
snatter is confined to only two dimensious dur-
ing the Confined Helium Experiment (CHeX).
The mission also allowed researchers to meas
ure the growth speed and crystal size of a mate-
vial that serves as a model for industrially nse-
il metals.

The Phase 1 NASA/Mir Research Program
included seven biomedical experiments in FY
1998 to evaluate the effects of space flight on
sleep patterns; vestibular and immune fone-
tions; the risk of developing kidney stones:
changes in bone miveral density, muscle mass
and strength, and cardiovascular system fune-
tion; and interactions between crew menibers
and ground support,

Technalogy developed to support L fe and
Microgravity Sciences included a telemedicine
Instrumentation Pack, flight lested in FY 1998,
which may find applications in delivering
health care through telecornmunications here
ot Earth. Life support technology was tested
through 1 91-day closed chamber test with a
crew of four. The primary objective of this test
was to demonstrate the use of a combined
physicochéiﬁicai and bielogical life support sys-
tem to support four human test subjects
Totable water, which easily met NASAs striet
potability standards, was produced throughout

NASA 1598 Accountabifity Report

the test using a biological waste processor as
the primary treatment step. See “Life Support
Test Chamber”

Space Operations

In October 1998, in a major step to streamline
operations, NASA awarded a $£3:44 billion con-
tract to manage the Ageney’s space operations
activities, The Consolidated Space Operations
Contract (CSQC) covers all of NASA’s data col-
lection, telemetry, and communication opera-
tions supporting its Eartheorbiting satellites
planetary exploration, and boman space flight
activities. The contract consolidates manage:
ment responsibility from five NASA Centers to
g single eutily, an unprecedented step for a
change of this magnitude. This contract i8
expected to save taxpayers approximately $1.4
billion over 10 years.

Spoce Shuttle Sofety, Relighility, ond Ffficiency
Parformance Meosures

Improving Space Shuttle safety and reliability
are iodicated by a reduced rate of in-flight
anoméalics, increased on-time success for
jaunches, and reduced time required for mis-
sion preparation. The goal of this performance
measure is to sustain Space Shuttle operations
hy safely flying the manifest (scheduled mis-
sions) and aggressively pursning a systems
upgrade program that will reduce payload-to-
arbit costs. This Enterprise abjective divectly
supports the Agency

goal  of  improving

Suace Shuttle efficien-

ey, while achieving mis-

sion goals and transi-

tioning to private-sec-

tor operations as ap-

propriate. Specifically,

the HEDS Enterprise

secks to achieve the

following goals for

1999:

{3 seven or fewer flight
anomalies per mis-
sion (see graphic “In-
Flight  Anomalies
per Flight”);




In-Flight Anomalies per Flight

“Goal 7

L} achieve: 85 percent oun-time,  suceessful
launches (excluding the risk of weather) (see
graphic “On-Time Suecess Rate”); and

I reduce manifest preparation to 14 months
(see graphic “Space Shuttle Manifesting and
Cargo Integration Time?),
International Space Stution Development
Performance Measures

Development of the Interuational Space
Station is monitored through key milestones.
The near-term objectives for this performance
measure are to expand permanent human
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Exptoretiom and Bevelopment of Spoce

Hiumes

presence in low-Earth orbit by transitioning
from Mir to the International Space Station
program in order to enhance and maximize sci-
ence, technology, and commercial objectives.
This Enterprise objective directly supports the
Agency goal to advance human exploration of
space: assemble and conduct research on the
International Space Station. See graphic
“International Space Station Key Development
Milestones.”

Scientific Investigotions Funded
Performance Measure

HEDS is actively developing a community of
researchers to explore fully the role of gravity
in physical, chemical, and biological processes
and to maximize the scientific return from
HEDS assets. The near-term objective is 1o
expand scientific knowledge by exploring the
role of gravity and the space enviroument in

NASA Y998 Accountabitity Repori

Funded Investigations
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physieal; chemical, and biological processes
through a vigorous peer-reviewed research pro-
gram in space. This Enterprise ohjective direct-
ly supports the Agency’s goal to “explore the
role of gravity and the space environment in
physical, chemical, and biological processes.”
See graphic “Funded Investigations.”




Aero-Space Technology

Mission and Questions

Research and technology play a vital role in
ensuring the safety, environmental compatibil-
ity, and productivity of the air transportation
system and in enhancing the economic health
and national security of the Nation. Numerous
factors, however, including growth in air traffic,
ingreasingly demanding international environ-
mental standards, an aging aireraft fleet,
aggressive foreign competition, and launch
costs that impede alfordable access and utiliza-
tion of space, represent formidahle challenges
to the Nation.

‘The mission of this: Enterprise is to pioneer
the identification, development, verification,
transfer, application, and commercialization of
high-payoff aero-space techrologies. Through
its research and technology accomplishments,
it promotes economic growth and national
security through a safe, efficient national avi-
ation system and affordable, reliable space
transportation. The plans and goalg of this
Enterprise directly support national policy in
Aero-Space, documented in *Goals for a
National Partnership in Aeronautics Research
and Technology” and “National Space Trans-
portation Policy”

This Enterprise works in alliance with its
aero-space customers, including the 118, indus-
try, the university compmunity, the Department
of Defease (DoD)); the Federal Aviation Adwmi-
nistration (FAA), and the other NASA Enter-
prises, to ensure that national investients in
agro-space technology are effectively defined
and coordinated and that NASA's technology
products and services add value, are timely,
and have been developed to the level at which
the customer van confidently make decisions
regarding the application of those technola-
gies,

The Enterprise also has Agency responsibility
for techunology transfer and coramercialization,
This function is provided as an Apency-wide
service to enasure wide, rapid transfer of NASA-
developed technologies to the US. industry for
the social and economic benefit of all U.S. eiti-
Zens.

The Enterprise addresses the following question:

L How do we enable revolutionary technologi-
cal advances that provide air and space trav-
el for anyone, anytie, anywhers more safo-
ly. more affordably, and with less impact on
the environment and improve business
opportunities and global security?

Goals and Objectives

The Enterprise has three goals (piflars) sup-
ported by 10 enabling technology objectives In
addition, the Enterprise has a Research and
Development (R&D) service goal.

Pillar One: Global Civil Aviation will enable
L5, leadership in global civil aviation throngh
safer, cleaner, quieter, and more affordable air
travel. Pillar Qe is supported by five enabling
technolagy objectives which address challenges
in aviation safety, emissions reduction, noise
reduction: aviation system eapacity, and afford-
able air travel.

Pillar Two: Revolutionary Technology Leaps
will revolutionize air travel and the way in
which aircraft are designed, built, and aperat.
ed. Pillar Two is supported by three enabling
technology objectives which address challenges
in high speed travel, general aviation, and
design tools and experimental planes.

Pillar Three: Access to Space will enable the
full commereial potential of space and the expan-
sion of space research and exploration. Pillar
Three is supported by two enabling technology
objectives which address challenges in low-cost
space access and in-space transportation,

The Research and Development (R&D) Ser-
vice Goal will enable and, as appropriate, pro-
vide, on a national basis, world-class asro-space
R&D services, including facilities and expertise,
and proactively transfer cuiting-edge technolo-
gies in support of industry and US Govern-
ment R&D,

A more detailed deseription of the Enterprise is
available oo the worldwide web at Aftp: £ /e,
ha.nasapov i officel aerof.
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Accomplishments and
Performance measures

The Hnterprise produced many
exciting accomplishments m support
of its soals and ohjectives in FY 1998.
These accomplishments will directly
benefit the American people through
safer, more affordable, and more
environmentally-friendly av travel
and more efficient and affordable
acecess to space. A few of our aceom-
plishments, organized by our goals
and objectives, are highlighted here.

Pillar One: Global Civil Aviation

Avtation Safety: Reduce the aircraft
accident rate by a foctor of five
within 10 vears, and by u factor of
10 within 25 years.

Aging Aiveraft: The Aging Aircraft program

tory (Figure 2) was the fivst attempt to meas-
ure subsonte aircraft emission signatures in
the North Atlantic Flight Corridor. SONEX
successfully measured a significant Nitrogen
Oxide (NOz) and particulate aiveraft Goger-
print within these flight corridors. This data
will be a major contributer to the 1999
Intergovernmental Panel on Climate Change
(APCC) Special Report on Aviation and the
Global Atrunsphere and the basis for improving
atmospheric models further.

Notse Eeduction: Reduce the perceived noise lep-
els of future aircraft by o foctor of two from
tnday’s subsonic atrcraft within 10 vears, and
by a factor of four within 25 years.

While the primary source of noise from today’s
airplanes is from jet enpgines, noise from the air-
frame, particularly duving approach, also con
tributes to the overall noise impact. During land-
ing, noise from the aireraft’s flaps, slats, aod land-
ing gear nearly matches the level of engine noise,

Top Lefy
Crack Detection
Instrument {Figure TA}

lo future airplanes, airframe noise will be equal
to engine noise not only during landing but also

was concluded in FY 1998 with the development
of specialized engineering analysis tools and the
transfer of all technology to the instrument
manufacturing industrial community, This pro-
gram developed structural integrity predietion
methods that are now in use by all U8 com-
mercial transport airframe manufacturers. Non-
destructive evaluation instruments (Figure 1)
include the low-cost eddy current crack detector
for fast detection of surface cracks, the rotating
selinulling probe for detecting cracks under
rivet heads, and the thermal-line scanner for
corrosion detection. An engineering handbook
deseribing the methodology, and including the
computer codes and experimental data, is avail-
able on the web (uttp:/ firwin lare nasa.sov/
handbook | index htmb).

Baseline Model in Low
Turbulence Prassure Tunnel

Middle Leb:
Crack Detsction
Instrument {Figure 18]

Botiom Left:
DC-8 Flying Laboratory
{Figure 2)

Bottom Right:
Reduced Flap-Noise Test
{Figure 2}

Emissions Reduction: Reduce emissions of
future wiveraft by a factor of three within 10
years, and by g factor of five within 35 vears.

Environmental Assessment: To predict the
impact of the futwre fleet of subsonic aireraft,
tesearchers must first determine the impact
today’s aviation is having on the atmosphere.
The Subsonic Assessment Ozone and Nitrogen
Experiment (SONEX) field campaign conduct-
ed in 1998 with the NASA DC-8 flying labora-
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during take-off Ajeframe noise, like engine noise,
an be coutrolled and veduced with advanced

noise reduction technology. Recently, technology

has been demonstrated to reduce flap noise, one
of the three main airframe noise sources, by 60
percent, This was accomplished by NASA
researchers in partnership with industry, acade-
mia, and the FAA Results of a series of wind tun-
nel experiments, puided by newly develaped noise
and flow prediction models, successfidly demon-
strated sipuificant noise reductions. Work contin-
ues in the program 1o reduce slat and gear noise.
the other main airframe noise sources.

This accomplishment involved several NASA
and industry wind tunnels, each one for its
unique performance capabilities, The resalis,
illustrated 10 Figure 3, are from a test performed
in the Low Turbulence Pressure Tunnel A
mierophone array was emploved in this hard-
walled facility to mensure and localize the sound
coming from the highlift wing model shown.
This wind tunnel ran at pressures greater than
normal atmospheric conditions to more closely
simulate full-scale flight: conditions or Reynolds
number. Advanced aerodynamic flow models
were used to optimize noige reduction concepts
for three different dominant airframe noise
sources discovered for this wing model.

Auviation System Capacity: While maintaining
safety, triple the aviation system throughput, in
all weather conditions, within 10 years,

Terminal Area Productivity: All Aircraft
Vortex Spacing System (AVOSS) subsystems
have been proven in initial deployment at
Dallas Fort Worth Airport (Figure 4). AVOSS is
4 technology that provides dynamic aircraft
wake vortex spacing eriteria with required lead
time and stability for use in establishing air-
craft arrival scheduling. Early results indicate
significant capacity gains are possible should
AVOSS be implemented. Spacing reductions of
up to one mile between certain pairs of aircraft
may be achievable under frequently oceuring
weather conditions. Work continues on refining
the AVOSS predictor algorithms,

Affordable Air Travel: Reduce the cost of air
travel by 25 percent within 10 years, and by
50 percent within 25 years.

Engine Systems: Optimized manufacturing
technologies for advanced disk alloys (Figure
5A) have been demonsirated by a NASA/Andas:
try tesun, Application of these advanced disk
profotype manufacturing processes and the
advanced disk alloys will reduce engine pro-
duction and operating costs by extend-
ing disk Ufe (by a factor of two) and
maintenance intervals at current com-
pressor exit temperatures, or allow
future, more fuel officient engines with
higher compressor exit temperatures to
contribute to attaining emission reduc-
tion gonls.  Materials provessing tech
nologies  were  demonstrated for
advaneed nickel-based disk alloys, - A
full-scale disk was produced frorn an
advanced alloy using optimized produc

teft:

Dallas-fort Worth
Airport Air Traffic
Management
{Figure 4)

Right:
Advanced Disk
Alloy Processing
{Figure 5A}
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tion technigues, and
manufacturing  costs
were compared to cur-

Rero-Spuce

Top Left:
Pressure-Sensitive
Paint Results
{Figure 58]

Top Right:
large Scale Model
Engine Test (Figure

A

Battom Right:
HSCT Materials
{Figure 4B}

rent. generation disk
alloys. Tenstle, creep, and erack growth resist-
ance properties were measured to demonstrate
increased temperature capahility and improved
life.

Airframe Methods: Current aireraft design
and development processes involve a series of
independent, time-consuming steps. For exam:
ple; the wing of an aircraft is designed and optic
niized for the cruise point, and then compo-
nents such as the propulsion system are inte-
grated into the desigu. The Airframe Methods
project is working to reduce the desipn cycle
time by delivering integrated design method-
olugies and new aerodynamic concepts. These
concepts and teols will enable revelutionary
aireraft desipns and faster desigu eyeles while
reducing airoralt operating costs, environmen-
tal impacts, and aireraft development risks
Validated mid-term progress demonstrated a
one percent improvement in aireraft operating
cost and a-15 percent-improvement in design
cycle time. The project will be evaluated and
realigned {o ensure technologies developed will
result in the staied goals of two percent reduc-
tion in aircraft operating cost and 20 percent
reduction in design cyele time. The agsessment
was completed through svsteny studies for
baseline with Airframe Methods technology
and design process advances. Of particalar sig
nificance are the benefits from a pressure-sen-
sitive paiot (Figure 8B) system for use in wind
tunnel research and improved methods for
designing a cruise wing configuration. The
pressiure data compared very well to data
obtained from a solution using computational
thid dynamics.

Physies and Process Modeling: Integrated
design and process technologies for forged com-
ponents capable of 50 percent reduction in
development time and oost weve validated.
Connected design and process tools for forged
disks were used to predict heat transfer, resid-
ual stress, and distortion in a guenched and
machined disk. Comparison of distortion of
experimental machined disks validated the use
of the integrated tools.
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Pillar Two: Revolutionary Tachnology Leaps

High Speed Travel: Reduce the travel time to the

Far East and Burope by 50 percent within 25
PE O D

yenrs, and do so of today’s subsonic ticket prices.

Significant progress has been made on several
fronts to develop technologies to establish the
viability of an economical and environmentally
sound High Speed Civil Transport (HSCT).
This vehicle—if built by US. industry=—could
provide 1.8 leadership in the long-range com-
mercisl alr travel markets of the next century,
offering returns of $200 billion in gales and
140,000 bigh-quality jobs for US. workers.

Propulsion: Emphasis in this area is an
selected individual subscale compovent and
malerials technology development efforts
required for subseguent industry design of a
HBCT engine. The technical challenge is to
develop a propulsion system that is environ-
mentally compatible in ferms of meeting low
emissions and noise requirements and econom-
ically viable in terms of performance and dura:
bility, Progress in HSCT propulsion includes




completion of the first Large Scale Model 1
Engine Test (Fipure 6A). The test established a
level of acoustic suppression (predicted within
1.2 decibels of perceived noise levels) aud asro-
dynamic performance (within 0.27 percent)
simultaneously, A combustor design, a lean pre-
mixed prevaporized concept, was selectad
based on demonstrations that emission of
oxides of nitrogen were better than the pro-
gram goal (5gm NOx/kg fuel) as well as sup-
porting tests and analyses regarding perform-
ance {operability, cost to produce, and failure
medes and effects analvsest A turbine airfoi
alloy was selected for further development
based on the results of mechanical and envi-
ronmental tests, the alloy’s compatibility with
candidate bond coat/thermal barrier systems,
and its demonstrated ability to be manufac-
tured by casting while incorporating potential
advanced cooling schenies into its design.

Airframe: Techuology development in the
areus of gerodynamics, materials and struc-
tures; and flicht deck systems, required for
subsequent industry design of a viable HSCT
airframe, Is progressing. Wing and fuselage
subcompenent materials and structoral con-
cephs (Figure 6B) were selected for o HSCT A
Polymeric Matrix Compusite (PMC) honeycomb
sandwich with a titanium core was selected for

the wing and a PMC skin stringer for the fuse-
lage. Aerodynamic optimization methods
applied to three aiveraft designs showed drag
count improvements of three to six, Potential
flight deck concepts (Figure 6C) in flight path
management, display design, coutrol inceptor,
and decision aiding were installed and nitial
evaluations conducted. The nedium throw cen-
ter stick wag selected over voke/column and
side stick based on pilot evaluations of aircraft
handling, pilot control panel accessibility, and
systems integration (weight, volume, power).
Rollout ceremonies were held for the Surface
Operations Research Vebiele, a full-seale,
ground-testing vehicle being vsed to address
the unique research issues associated with the
taxi operations of 4 HSCT.

TU-144LL Russian Aireraft: In a partner-
ship among NASA, Boeing, and Tupoley, a
flight test program involving the TU-144LL
(Figure 6D) secomnplished several objectives,
Eighteen research flights were completed
involving six flight experiments that studied
aerodynainics, thermodynamics, structural
and cabin noise, propulsion systems envivon:
ment, aircraft handling qualities, and landing
charvacteristics. These flight experiments will
allow researchers to compare full-scale super-
sonic aiveraft flight data with results from
models in wind tunnels, computer-aided tech-
nigues, and other flight tests. Further flight
research activities using the TU. 14411 Flying
Laberatory are planned.

General Avintion: Invigorate the general ovia-
tion industry, delivering 10,000 aircraft ennu-
ally within 10 vears, and 20,000 aircroft anny-
ally within 25 years.

=

Bottom Left:
HSCT Flight Deck
{Figure &C)

Bottom Right:
TU- 14411 Flying
Testbad Figure 6D)
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The general aviation com-
munity, which imcludes over
135,000 privately owned
aireraft, has tremendous
potential for growth with

the resolution of several
technical issues. At its peak
in 1878, the US. general
aviation industry delivered
14,398 aireraft. In 1994, the
numbier of aireraft had fall-
en to 444, an all-time low
The +Advanced General
Aviation Transport Expe-
riments (AGATE) Consor
tium  was initiated by
NASA, iu cooperation with

Aero-Space

Top lLeft:

General Avigtion
Advanced Cockpit
{Figute 7}

Boftam Left:
Numerical
Propuision System
Simulation {Figure 8]

Tep Right:

%:33 tiquid
Oxygen LOX Tank
{Figure 94|

Bottom Right:
X33 Design Features
ffigure 9B

the UBb. aviation industry,
acadernia, and the FAA, to create the technologi-
cal basis for this revitalization. The technology
innovations being developed by AGATE for gen-
eral aviation will revelutionize aund revitalize
this industry. These technologies include & wod:
ular systerns avionics architecture that was
downselected from three candidates to one A
prototype flat panel display svstem based on this
architecture was installed in the AGATE 1B
demonstrator aircraft that was displayed at
Oshkosh, Wisconsin, this year (Figure 7). The
electronic display allows the pilot to foens on
critical information; rather than on reducing
data in order to make decisions, thus Improving
safely, reliability, and ease of nse.

Design Tools and Experimental Planes: Provide
fext-generation design tools and experimental
aireraft to increase design confidence, and cut
the development cycle time for wireraft in half

Computational Aerosciences (CAS): A
portable, scalable programming and runtime
environmnent for Grand Challenge applications
on a TeraFLOPS scalable systern (Numeriesl
Propulsion System Simulation/National Cycle
Program Version 1) ( Figure B} was demonstrat-
ed and delivered to industry partners in Agpgust
1998. The evaluation of automated legacy-code
parailelization tools, job management gyatoms,
and Distributed Computing Eavironment was
completed. Parallel system monitoring and
debugging tools as well as distributed system
management tools were also developed,
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Pillor Three: Access to Space

Low-Cost Space Access: Reduce the paylvad cost
o law-Barth orbit by an order of magnitude,
from $10,000 to $1.000 per pound, within 10
years, and by an additional order of mognitide
within 25 years.

Liquid Oxygen (LOX) Tank: In April 1998
the X-33's first major flight component, the lig-
uid oxygen tank (Figure 9A), was placed in the
vehicle's assembly structure in Palmdale,
California, by Lockheed Martin Michoud Space
Systems. Iis integration marks the start of an
aggressive schedule that calls for the X-33
vebidle roll put in early 2000, with flight tests
to begin in the summer,

X-33 Critical Design Review: The X.33
Critical Design Review (Rigure 9B) was sue
cessfully — completed in October 1997,
Approximately 600 representatives from NASA,
industry team lead Lockheed Martin, industry
partners, and the U.S. Air Force participated in
the G-day review held at Bdwards Air Force
Base, California. The review gave the program a
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vote of confidence and the go-ahead for the fab-
rication of all remaining components and the
complebion ofsubsystems and assembly of the
vehicle. The review also served as an opportuni-
ty for program officials to announce the resolo-
tion of issues that arpse earlier that year
vegarding vehicle weight and aerodynamic sta:
bility and control.

Launch Site Construction: The completion
of the Environmental Impaet Statement paved
the way for constroction to begin in November
1997 ou the X-33% launch site (Figure 9C) at
Edwards Air Force Base. Approximately 100
workers constructed the %30 million launch
facility, completed 1n 1998 with checkout now
underway.

In=Space Transportation: Beduce the payload
cost of tnterorbital fransfer by an order of mag-
nitude within 15 years, and reduce travel time
Jor planetary missions by a factor of two within
15 years, and by an order of magnitude
within 25 years.

NASA Solar FEleetric Propulsion
Technology Applications Readiness
(NSTAR): The primary propulsion system
for NASA’s first miseion to be Hown under
the New Millennium Program, Deep
Space 1, 18 an fon propulsion {or solar elec-
fric) engine (Figure 10). This type of
engine, developed at the Lewis Regearch

generates thrust by accelerating
electrically charged xenon atoms at speeds
up to 68,000 miles per hour. The thrust of
this engine is very low, equivalent to the
pressure exerted by a sheet of paper held
in the pal of a hand. The ion engine, how-

ever, can deliver 10 times as much thrust per
pound of fuel as a liquid or solid fuel rocket, mak-
ing 1t the most efficient engine ever flown. This
increase in efficiency will-lower the requirement
for on-board propellant mass, which will enable
futnre missions to be Jaunched on smaller, lower-
cost launch vehicles. The {on engine for the Deep
Space 1 mssion was developed under the NASA
Solar Eleetrie Propulsion Technology Applications
Readiness (NSTAR) project. JPL and Lewis
Research Center partnered on this project. The
Beep Space 1 mission and New: Millennium
Program are managed by JPL.

During FY 1998, the ion engine completed all
acceptance and gualification tests, was inte-
grated with the power processing unit, and was
installed ou the Deep Space 1 spacecrafl.
Preparations were also made for mission pro-
file testing of a flight spare ion engine on the
ground. Deep Space 1 was launched on a Delta
I rocket on October 24, 1998, This will be a
two-year mssion primarily focusing on tech-
nology validation, while performing an asteroid
fiy-by i July 1999,

The Enterprise tracks program-wide perform-
ance measures for its performance commit-
ments and its customers’ satisfaction

Deliverables Completad as o Percentage of Planned
Deliverables Performonce Meosure

Fach Enterprise program uses measurable cus-
tornermegotiated product and service deliver-

Top Left
X33 Lounch Site
{Figure 2C)

Batiom Right:
NSTAR fon Propulsion
{Figure 10}
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ables to track annual performance against
plans, including - gpecific success criteria for
milestone completion assessment. This metric
aggregates performance of all individual pro-
gram wilestones to provide 2 compasite indica-
tor of progress toward the 10 objectives of the
Euterprise’s three Technology goals. The
Enterprise metric is to complete 90 percent of
customer-negotiated product and service deliv-
erables within three mouths of the established
commitment date The Enterprise completed 82
percent of its planned deliverables within the
three-month metric; sight percent were com-
pleled four to six months late.

Sutisfaction with Focility Use Performance Meosure

One of the major services provided by the
Enterprise to its customers is access to NASA%
eritical research and development facilities, such
a8 wind tunnels. Each of the four NASA
Research Centers (Ames, Dryden, Langley, and
Lewis) conducts exit interviews at selected facili-
ties. This metric aggrogates the interview results
to provide an overall indicator of customer satig-
faction relative o the Enterprise Research and
Development Services poal Facility-by-facility
data is available and used to improve customer
satisfaction. The Enterprise metric is to have 95
percent of facility exit interview respondeuts rate
satisfaction with aeronautics facilities at 552 or
above (on a scale of 1 to 10) and to bave 80 per-
cent rate facilities at “8” or above. For FY 1998,
the Enterprise exceeded hoth goals, scoring 100
percent and 84 percent, respectively.

Overull Customer Satisfaction Performance Maasure

The Enterprise serves a vange of customers,
including the aviation and related industries,
the academic commaunily, non-aviation indus-
fries, and other Government Agencies (such as
DoD and FAA). On a triennial basis, the
Enterprise surveys its customers to get their
imput oo 8 wide range of issues, including over-
all customer satisfaction. This measare pro-
vides dirvect feedback from users and partners
on the level of satisfaction with NASA techinol:
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ogy activities supporting the 10 objectives of
the Enterprise’s three technology goals, and
also  with respect to the Research and
Development Services Goal The mietric is o
consistently improve the percentage of respon-
dents which rate the Enterprise at “8” or above
{on a scale of 1 to 10), with 90 percent rating
the Enterprise at “5” or above. For 1998, based
on the latest survey, the Enterprise improved
ou the "8” and above rating (from 30 to 35 per-
cent), with the “6” and ahove rating approach-
ing 90 percent,



Crosscutting Management Activities

NASA manages its programs through four enter-
prises: the Earth Scieuce Enterprise, the Space
Science Enterprise, the Human Exploration and
Development of Space Enterprise, and the Acro-
Space Technology Enterprise. The work of these
Enterprises is supported by four crogscutting
managenient processes;

Manage Strategically,
1 Provide Aerospace Products and Capabilities,
Generate Knowledpe, and

i Communicate Knowledge.

Manaogs Strategically

The Manage Strategically process involves the
planning, direction, and oversight of agency
activities.

fhission ond Goals

The basic mission of this process is to provide
policy, direction, and oversight to Enterprises,
functional stall, and Centers to enable the
accomplishment of programs. The goal of this
provess 18 to provide a basis for the Ageney to
carry out ity respensibilities effectively and
safely and enable management to make critical
decisions regarding implementation activities
and resource allocations, while ensuring consis-
tency with the goals, objectives, and strategies
contained in NASAs Sirategic, Implementa-
tion, and Performance Plans.

Through strategic management, NASA measures
its performance and communicates its results,
demoustrating its relevance and contributions to
national needs. This Accountability Report high-
lights accomplishments and performance meas-
ures in four strategic areas and in activities to
comply with legal and regulatory requirements,

Obiectives

The objectives of the Manage Strategically
process are o

L align Agency direction and deployment deci-
sions with external mandates and the

requirements of our customers, partners,
and stakeholders:

communicate Agency direction and decisions
throughout the NASA Team and to the
external community in a timely, consistent;
and vuderstandable manoer;

optimize Agency investmaent strategies and
systems to alion human, physical, and finan-
cial resourees with customer requirements,
while ensuring compliance with applicable
statutes and regulations;

1 improve the effectiveniess and efficiency of
Agency acquisitions through the increased use
of technigues and management that enhance
contractor innovation aud performar

ensure that information technology provides
an open and secure exchange of information,
is consistent with Ageney technical architec-
tures and standards, demonstrates a project-
ed teturn on investment, reduees risk, and
directly contributes to mission success; and

1 foster leadership that demonstrates a com-
mitment to the Agency’s values, privciples,
goals, and objsetives:

Aecomplishments und Parformence Meusures

The accomplishments and performance meas-
ures for this process are summarized in several
areas; Human Resources, Physical Resources,
Equal Opportunity Programs, Procurement,
Information  Technology, and Financial
Management.

Human Resources

NASA has made significant progress in its
movement toward a smaller, more focused, eivil
service workforce. More than 85 percent of the
7.500 full-time equivalent (FTE) reductions
needed in its civil service workfarce have
already been accomplished through voluntary
measures such ag separation iucentives, hiring
freezes, attrition, and aggressive outplacement.

NASA begzin its restructuring efforts in 1893
when it had approximnately 25,000 civil servants
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at its Headguarters and Centers. By the vear
2000, NASA plans to have fewer than 18,000 civil
servants, This workforce sive was determined fol-
lowing 2 camprehensive Zero Base Review that
redefined roles and mission and program man-
agement structures consistent with ouiyear
fonding levels, but which maintained our
staunch commitment to mission safety,

Reducing staff levels been a carvelully man-

aged process with continuous monitoring and
adjusting. The chart at the end of thig section
shiows the progress already accomplished as well
as the extent of the reductions yet to be made.

NASA has relied on several concurrent approa-
ches for reducing staff and restructuring the
organization:

Restricted Hiving: Begioning in FY 1993,
some degree of hiring limitation has been in
effect each vear as hires have been held to a
fraction of losses. Before filling a job from out-
side the biriog organization miust search juter-
nally at other Centers to ensure that gualified
individuals who could move to the vacancy
have not been overlooked.

Expanded Use of MNon-permanent Appoint-
ments: NASA hag recently begun to use tempo-
rary and term appointiments to acquire some
new employees for non-contivuing work, espe-
cially work of a short-term project nature. This
will create a more [lexible workforce where
modest fluctuations in employment levels can
be accomplishied by separating non-permanent
employees. Individuals taking such appoint-
ments are aware of the time-limited nature of
their employment.

Buyouts: The staff reductions to date could not
have besn accomwplished smoothly without
these incentive pavments. More than 4,500
amployees left the Agency volimtarily durving
the firat four buyonts. NASA's use of this pro-
gram received praise from emplovees, man-
agers, and unions and was recognized by both
the Office of Personnel Management PM)
and the Office of Management and Budget
(OMB) as 2 model program. NASA devsloped a
logical plan to ensure program integrity, fair-
ness to employees, and assorance that NASA
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could continue to perform its functions after
employees separated. Separation incentives
allowed the Agency to reduce overall workforce
costs, maintain workforce diversity, and sustain
continuity of operations with an appropriate
blend of junior and senior employees,

Early Retirement: At NASA's request, OPM
has granted early retirement authority for use
by those organizations in NASA which have not
achieved their reduced staffing goals. Used in
corjunction with buyouts, early vetivement
authority has been extremely important to
achieving voluntary staff reductions.

Career Transition Assistance; Initially
implemented to assist employess contemplating
taking a buvout, NASA's Career Transition
Assistance Program has taken on an active role
in encouraging all employees to leok at the
broad range of opportunities availahble outside of
the Federal Government. NASA has also devel
oped innovalive trial and phased retivement
programs; includiug a program that enables
employees to begin a new career as a teacher.

Organizational and Managerial Restrue-
turing: In the wake of past buyeut losses and
in order to align themselves with the NASA
Strategic Plan, the Centers have reorganized.
This has postured them to carry out their
assigned Lead Center and Center of Excellence
roles. The reorganizations have also epabled

. to make significant progress on the
Preaidential Direclive to improve supervisory
ratios by a factor of two: a ratio of one supervi-
sor to 11 non-supervisors, The ratio at this time
is nearly 1:10,

The remaining reduction of 1,000 civil servants
is concentrated at JSC, KSC, and MBSFEC, and
thevefore, will be a formidable objective, partic-
ularly since the Agency has made a commil-
ment to its emplovees and Congress to exhaust
all available voluntary measures before using
involuntary mechanisms, NASA simply cannot
allow attrition to take ils natural course, That
would Jead inevitably to reduction in force
gctions at multiple Centers. Active, Agency
level management is essential. We will contin-
ue to pursue a combination of strategies to
meet the target staffing levels,




Reduce Civit Service Employment Performonce Measure

Reducing civil service employment aligng
human resources levels with external marn-
dates, helps optimize Agency investment
strategies, aligns human resources with cus-
tomer requirements, and sustaing misgion safe-
tv. NASA bas reduced eivil service employment
below its targets every vear since 1993, NASA
is working toward continuad reductions m 1999
and 2000. See chart “NASA FTE Civil Service
Reduction Plan.”

ncrease Workforce Diversity Performance Mensure

NASA has made significant strides in 3

fying its workforee at all levels. Additionally,
NASA takes great pride iu its agtronaut corps;
which reflects the face of America. NASA is
increasing workforce diversity by working
toward a long-term goal that reflects the diver-
sity of America, and of the Civilian Labor Force
(CLF). The effort aligns human resources with
external mandates and increases alignment

NASA FTE Civil Service Reduction Plan
With End of Fiscal Year Actuat Usage Bates

Workforce Diversity

American
bidians.

with customer requirements. NASA hasg
increased its worklorce diversity over the last
two years. See chart “Workforce Diversity”

Physicol Resources

NASA has made significant progress in opti-
mizing Agency investwent strotegies to align
physical resources with customer require-
ments. It has identified and integrated new
technigues and technologies for the best use of
past and future investments. Examples of these
strategies include partnering; value engineer-
ing, performance-based contracting, energy
conservation, recycling, pollution prevertion;
and outsourcing. In turn, this dramatically
increases the return on investruent of scarce
resources, Good physical regource management
supports NASA’s vision and mission to further
America’s aerospace - programs. Currently
NASA is focusing its efforts in three areas to
maximize the value of physical resources man-
agement to its programs.

Fuanctional Leadership: Strong, Agency-wide
functional leadership ensures NASA's migsion
success while aptimizing effectiveness and effi-
ciency, maintaining the appropriate balance
between mission needs and functional perform-
ance standards: A fully conselidated and: inte-
grated Asset Management System will enuble
and support full-cost principles and facilitate
implementation of performance based contract-
ing, NASA will incorporate the following strate-
gies and methods: lead centers, partnerships, and
virtual and parallel teams; consolidation aod
standardization of functional processes; sharing
of best practices acrosg the Agency; and uvse of
risk-based analysis, including business cases.

Leveraging Resources: New techniques and
technologies for the best use of pagt and future
investments will dramatically increase the
return on invegtment of scarce resources.
Crosscutting processes will ensure decisions
result in the optimal use of constrained
resources. Improvements in the knowledge and
skills of our workforce will facilitate achieve-
ment of breakthrough resulis o functional
management areas. This will be demonstrated
and tracked in four different ways. The fi

hy achieving a five percent increase in ghysical
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Crosseutting Monggement Activities

resource costs avoided from the previous year
through alternative investment strategies.
Cost avoidance is a result of an aclion that
avoids a potential greater future cost. The met-
ric does not reflect dollars saved but rather
costs avoided through proactive, efficient; and
effective management of NASA’s physical
resource responsibilities. The second is by
reducing physical asset holdings, both real and
personal property, by 25 percent from the FY
1997 baseline, by FY 2007. The third is by
achieving a 50 percent reduction of toxiec chem:
ical releases and transfers by FY 2000 {from the
FY 1994 baseline, The fourth is by enhancing
NASAs ability to acquire, maintain, and dis-
pose of facilities god achieve a greater than 90
percent scheduled facility availability.

Funectional Assessment: Enhancements to
senior management decision making will result
from providing Agency-wide functional assess-
ment,  stewardship, risk assessment, and
ingight into cross-functional performance. This
will be accomplishied in a variety of wayvs,
including providing functional assessments to
senior management and developing functional
leadership initiatives to address identified
issues and risks. Another methodology will be
the alignment of functional policies with
NASAs Strategic Management System and
aligniment of physical asset support with eur
customers’ requirements, This will be meas-
ured hy achieving a satisfaction survey score of
4.5 orgreater; on a scale of 5, by FY 2005,

Equal Opportunity Programs

Through its record of accomplishing Kgual
Opportunity, the Apency’s space benefits are
accessible to all Americans through a number
of major programs.

Egual Opportunity and Diversity: NASA is
a leader in providing equity and diversity in
flelds such as mathematics, science, and engi-
neering that historically have low participation
rates by women, minoeities and individuals
with disabilities.

Multicultural Education: NASA develops
and deploys a variety of training curricula for
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enhancing the ability of managers, supervisors,
and employees to increase and manage diversi-
ty in the workplace,

Complaints Processing, Adjudication, and
Alternate Dispute Resolution (ADR):
NASA has an efficient discrimination com-
plaints processing svsten to address allega
tions of discrimination made by emplovees or
applicants for employment. All 10 NASA
Centers also actively employ some form of
Alternative Dispute Resolution (ADR) to
rvespond to employee concerns at the lowest
organizational level and at the earliost appor-
tupity

Minority University Research and Edo-
cation: NASA is a leader in achieving the full
participation of  Minority Institutions in the
mainstream-sponsored research and education
community; striving for: academic excellence
and outstanding achievements while advauve-
ing America’s leadership in a competitive glob-
al economy.

NASA Equal Opportunity accomplishments in
FY 1998 bave been significant. About 26 per-
cent of senior managers reporting to the
Administrator are women and/or minorities.
The overall representalion of women and
minorities has increaged from 39.5 percent fo
43.4 percent since April 1992. Minorities
employed by MASA increased from 16.5 percent
to 20.6 percent since 1992, Wormen and minori-
ties in the Senior Ixecutive Service increased
from 9.2 percent to 25.4 percent over the same
period:

In FY 1996, NASA developed an automated
complaint tracking system, which allows the
Office of Equal Opportunity Programs (QOEOP)
to guickly and efficienily rvetrieve information
on individual cases as well as genervate statisti-
cal data and charts at the touch of a button.
Efforts are currently underway to transform
the system into a state of the art worldwide
website application which will establish ong
central database of complaint information for
the Agency; eliminate the need for Center pur-
chasing of software packages or development of
individual tracking aystems, allow Centers to
input and access all pertinent information on



their  vespective Center complaints, aod
respond to management needs for key informa-
tion in g highly efficient manner.

In December 1997, the Bqual Employment
Opportunity Commission (EEOC) issued new
enforcement guidance on the application of
EEO laws to certain temporary or “contingent
workers,” and indicated that private sector as
well as Federal sector emiployers cauld be held
liable. As a result of this guidance, NASA has
developed agency-wide procedures for addres
ing the complainis of contingent workers.

The EEQC has recently proposed changes to
the Federal sector discrinination complaints
process, which, once effected, will require
exterisive changes to NABAs complaints pro-
cessing procedures. In anticipation of these
changes, OEOP has begun to provide extensive
guidance and assistance to the Centers in
“develaping and revamping their ADR processes
to ensure that they are in conformance with
EEOC requirernants and continue to meet the
needs of the Centers.

During FY 1998, NASA OEOP invested
$51.4 million in 80 Minority Institutions to con-
duct 267 research and education projecis. More
than 575 faculty level and 1100 student
researchers from Minority Institutions con-
ducted = research - iu gl NASA-relsted
Enterprise areas. Research accomplishments
were published in more than 550 vefereed
papers or book chapters. During this period,
prigcipal investigators and stiudents delivered
over 1300 technical presentations.

Through 230 educational partnerships with
Minovity Institutions; school districts; and pro-
fessional asseciations, NASA QEOP supported
national efforts to enhauvce the pavticipation
and achievement of pre-college, undergraduate,
and graduste students and teachiers in NASA-
related educational sactivities. More than
45,000 participants were reached through
these efforts.

Since 1994, NASAs Multicultural Education
Program has produced nearly 100 trained facil-
itators, and 10 Center-specific curricula with
similar common themes, achieved high degrees

of satisfaction with over 85 percent of the over
10,000 employees tramned Agency-wide, and
generated numerous spin-off activities that
continue to promote the value of a multicultur-
al workforee in the Agency:

Procurement

NASA has continued its activities to improve
the efficiency and effectiveness of the procure-
ment process and communications with indus-
try. The Agency’s procurement presence on the
Internet iz one of the largest in the Federal
Government, and greater use of “shared” con-
tracts to meet requirements remaing g strong
Agency initiative.

Communications with contractors are vital to
imiproved performance; This iz NASA’s primary
objective in emphasizing the importance of past
performance as an evaluation factor. In FY
1998, the Agency began the systematic collee-
tion of past performance data for NASA con-
tracts.

Performance-Based  Contracting  (PBC)
requires structuring all gapects of an acquisi-
tion around the purpose of the work to be per-
formed; as opposed to how it is to be performed
or upon broad and imprecise statements of
worl, PRC emphagsizes quantifiable, measura-
ble performance requirements and quality
standards in developing statements of work,
gelecting eonntractors, determining contract
types, incentives, and performiug contract
administration, including surveillance. NASA
has placed a high priority on applying PBC to
its procurements. Senior NASA management
strongly supports this effort. NASA conducted
Ageocy-wide PBC awareness training 1o
explain the mitiative to both Govermment and
cantractor employees, and a traiving program
was put in place for techunical and procurement
personnel. Ag a resull of continuing manage-
ment attention and specific training, PBC has
transitionad from an “initiative” to standard
practice,

Performance-Based Contracting Performunce Mensure

This metric measures impraved effectiveness
and efficiency of Agency acquigitions through
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NASA PBC Obiigations as Percentage of
Amounts Available for PBG

FYo5: - FYD EYo7 EYo8 FY9Q FYQo

the increased use of techuigues and manage-
ment that enhance contractor innovation and
performance. Performance-based contracting is
an example of such techniques. In FY 1998,
NASA obligated $76 billivn under 1532 PBC
contracts, or 80 percent. In FY 1999, NASA
expects to matelh this percentage. See thart
“NASA PBC Obligations as Percentage of
Araounts Available for PRC”

Information Technology

NASA develops and operates a very complex
information technology (IT) system capability,
featuring over 36 major mission critical sys-
tems, Kach vear, NASA invests $1.6 billion and
1.350 personuel in IT. NASA utilizes over
50,000 desktop computers, and moves nearly
one million electronic mail messages daily.
Modern, sophisticated IT is enabling NASA to
deliver on ils commitments for betier, faster,
cheaper; and safer missions and products.

Earlier this vear, Yahoo, an internet utility,
named NASA as having the mumber one web-
site on the worldwide web. The incredible
images and data that were returned from the
Marg Pathfinder mission sparked the imagina-
tion and interest of the world. The Pathfinder
webh page was the most frequently accessed web
page last year, with over 500 million hits
recorded during July, 1998,

Approach to Year 2000 (YZK) Issues: NASA
continues to take aggressive actions to ensure
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that our missions, systems, and supporting infra-
structure and facilities are not disrupted. The
NASA Adminigtrator established an internal tar-
get for completing implementation of renovated
systems by February 1999 NASA plans to imple-
ment all but two mission critical systems by the
target date; the others will be mmplemented by
March 1999, Respurces nocessary to make NASA
systems Y2K compliant are $46.7 million from
FY 1996 to FY 2000, The risks to the Agency
include failure of a misstan-critical system which
may result from failure introduced by Y2K fail-
ures of others (e.g. contractors delivering IT prod-
ucts and services, international business parts
ners, infrastructure service providers). NASA
programs and projects will ensure that Y2K oper-
ational readiness is validated and certified
through endo-end testing or high fidelity simu-
lation. We are continuing to aggressively work
with our international partners to vesolve any
potential Y2K impacts. We are aggressively
working with-our contractors and busivess part:
ners to ensure our suppliers are prepared for
Y2K. With vegard to contingency planning, in
September 1998, each NASA Euoterprise and
Center fornuilated its strategy and approach for
business continuity planning. We will complete
detailed plans that address NASA missions, pro-
grams, and core business functions by March
1999. As part of the overadl plamming effort, we
have already addressed contingencies for many
flight programs, high-visk systems, and pro-
grams involving international partners.

NASA is reducing the cost of I'T support while
providing improved and inovovative support capa-
bilities. NASA's innovations in I'T support for var-
ious NASA projects are highlighted by the I'T beat
practices and successes surnmarized below,

Adr Traffic Control: NASA, with the Federal
Aviation Administration, has developed an
automated traffic control system which agsists
gir traffic controllers in managiog and control
ling traffic near major airports and in reducing
delays and increasing atrport capacity, without
increasing controller workload.

Education: The Telescopes in Education
Chitreach Project: brings live astrenomy into
classrooms around the world. With this system,
students nkindergarten through twelfth




grade can conduct astronomy research using
remotely controlled telescopes and cameras in
a real-time, hands-on interactive environment
from classroom computers,

Remote Sensing and Control: Au insira-
ment control language is being developed based
on a World Wide Web Cousortivun standard
called Extendible Marckup Languape. The soft-
ware architecture is designed to provide remote
control of spacecralt instronents:

Project Management: The Virtual Information
Management System links all of NASA’s propul-
sion test facilities together and matches propul-
sion lesting requirements with available testing
capabilities. Use of this systeny has produced a
total cost savings/avoidance of $24 million.

Security: IT security awareness ig being
gtrengthened st NASA, Employees ave being
marde aware of security threats and of their
responsibilities in protecting sensitive data
Furthermore, the Agency’s network computer
gecurity posture is undergoing improvements
throuzh the use of various commercial off-the-
shelf software products, fivewalls, user authen-
tication tokens, and varions monitoring devices

designed to control and monitor access to IT

resources.

Personnel Management: A web-based Goal
Performance Evaluation Systers, which links
employee performance to agency and Center
strategic plans, has been developed by NASAL
This system, being implemented at four NASA
Centers, is-helping to make the employee per-
formance evaluation system more mission ori-
ented.

Document Management: NASA hag devel-
oped a comprehensive, weh-hased set of docu-
ment management systems to collect aud dis-
seminate Agency information both internally
and to the public.

improving T Capability and Services Performance Measures

NASA has established an Agency-wide IT per-
formance objective of improving IT capability
and services, and evaluates its accomplishment
through performance measurements of the

NASA ADP Consolidation Center (NACC) and
the NASA Integrated Serviees Network
(NISN). Performance is baselined at FY 1998
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levels and tracked against targets on a quar-
terly basis. Under this objective, the fbllowing
targets have been established:

LI complete Year 2000 remediation of mission
eritical (MC) systems by March 1939 and
non-mission critical (NMC) systems (see
chart “Y2K Quarterly Performance Metrics”);

smprove I'T infrastructure service delivery to
provide increased capability and efficiency
while maintainiog a customer vating of “sat-
isfactory’ (above 3.67 on a 5-point seale) (see
chart “Customer Satisfaction Metric”); and

hold costs per resource unit to the FY 1998
fevel (see charts “NISN Unit Cost Metric”
and "NACC Unit Cost Metric”).

Financiol Monogement

This area includes all Ageney budget and
accounting activities. NASA has established
two performance measures for financial man-
agement. One focuses on the planning and use
of budget resources and the other on the pav-
ment process.

Financiol Resources Used Performance Meqsure

The planning and use of budgetary resources are
critical activities: NASA must effectively plan,
control, distribute, and use available resources in

Financial Resources Used
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a timely manuoer, consistent with legal and policy
guidelines. A key meftric is the rate of use during
the performance period: Fund usage is meagured
by the percentage of costs incurred of financial
resources available: The use of available financial
resources is significantly influenced by the unpre-
dictable nature of highly technical research and
develupment activities. In recognition of this, a
significant proportion of NASAS appropriations
are novmally available for obligation for a two-
yeay period.

This wmetric focuses on efforts to optimize
investrnent stvategies and gystems for use of
fingncial resources and to align financial
regources with costomer requirements. The
tavget level of performance is to gain perform-
ance (L. incur cost) totaling 70 percent or more
of availahble financial resources. Such resources
inc¢lude those against which costs bave not heen

rom prior years, and new appropria-
tions. Costs incurred include costs used for cap-
ital acquisition. In FY 1998, the financial
resource nsage rate reached 82 percent. See
chart “Financial Resources Used.”

Timaly Bill Payment Performance Maosure

NASA pays vendors’ invoices in a timely and
accurate manner. This is a critical part of proper
management of financial resources. Prompt, aceu-
rate payment of vendors is also a critical element
in the maintenance and enhancement of working
relationships between NASA and industry.

NASA’s payment performance measure focuses
on-the: percentage of vendor dollar billing paid
on time. It requires supporting capahilitics
from prograw and administrative officials;
timely, accurate, reliable information; and an
afficient, integrated financial mapagement sys-
tem. See chart “Tunely Bill Payment.”

Provide Asro-Space Products
and Capabilities

Mission, Gools, and Dbiectives

This process is the means by which NASAs
Strategic Enterprises and their Centers deliver
systems (aeronautics, space, and ground), tech-




nologies, data, and operational services to
NASA customers so they can conduct research,
explore and develop space, and improve life on
Earth. The Agency uses the process to answer
fundamental questions:

3 What cutting edge technologies, processes,
technigues, and engineering capabilities
niust we develop to enable our research
apenda in the most productive, economical,
and timely manner?

L1 How can we most effectively transfer the
knowledge we gain from our research and
diseoveries to commercial ventures in the
iy, in space, and on Earth?

The goal of the process is to:

Lt enable NASAs Strategic Enterprises and
their Centers o deliver products and servic-
es to customers more effectively and offi-
ciently while extending the technology,
research, and science henefits broadly to the
public and commercial sectors;

reduce the cost and development time to
deliver products and operational services
that meet or exceed customers’ expectations;

seek out and apply innovative approaches, in
cooperation with NASA partners and cus-
tomers, to enable ambitious new science,
acronantics, and exploration missions;

L focus on integrated technology planning and
techuology development driven by Strategic
Enterprise and customer needs;

3 facilitate the insertion of technology into all
programs and proactively transfer technolo-
gy, form commercialization partnerships,
and integrate all innevative approaches to
strengthen U8, competitiveness;

1 improve and maintain NASA’s engineering
capability, so that NASA will be recognized
as the leading aerospace wcuginesring
research aud developmient orgavization in
the world; and

3 capture and preserve engineering and toch-

nological best practices and process knowl-
edge to improve coutinuously NASAs pro-
gram/project management.

This pracess enables the Strategic Enterprises
to reduce development cost and time for cutting
edge technology to enable increased opportuni-
ties for research; explorvation; and discovery

Accomplishments and Performance Meosures

This provess has developed a comprehensive
Program: Manggement Dlevelopment Provess
{NASA Program guidance 7120.5A) and is cur-
rently reassessing its process to establish appre-
priate measures for faster, better, and cheaper
performance.

Percentage of NASA RED Program Invalved in
Postmerships Parformancs Measure

This metric assesses the guality and align-
ment with customer needs of NASA technalo-
gy development hy measuring the percentage
of R&D program in partnership with industry.
The Agency goal is to bave 10 to 20 percent of
the dollar value of the total R&D program
involved in partnerships. This metric is man-
aged by